Migration of Intraocular Silicone Oil from the Vitreous Cavity into the Upper Eyelid Causing Ptosis
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Introduction
Silicone oil is commonly used for intraocular tamponade in vitreoretinal surgery for severe retinal detachments. There are several reports of intraocular silicone oil migration into the subconjunctival space [1] [2] [3] [4] [5] , the orbit [5] [6] [7] and even the central nervous system [8] [9] [10] [11] . However, to our knowledge, there are only two reports, describing three cases in total, with intraocular silicone oil migration into the upper eyelid causing ptosis as a postoperative complication [12, 13] . Herein, we report a case with this rare complication.
Case Report
A 65-year-old woman presented with proliferative vitreoretinopathy in her right eye. Vitrectomy using a 20-gauge system with suturing of the scleral entry sites and placement of an encircling silicone band (No. 240, No. 270; MIRA Inc., Waltham, Mass., USA) were performed. During surgery, an iatrogenic retinal break was accidentally made at the inferior temporal retina. At the completion of surgery, silicone oil (SILIKON TM 1000; Alcon Laboratories, Fort Worth, Tex., USA) with a 1,000-centistoke viscosity was injected into the vitreous cavity to achieve tamponade. Two years after the first surgery, retinal detachment recurred with a reopening of the iatrogenic retinal break in her right eye at the inferior quadrant. The 20-gauge vitrectomy procedure was repeated and a wide silicone band (No. 287, MIRA Inc.) was placed at the inferior quadrant followed by reinjection of silicone oil. Two months after the last operation, swelling of her right eyelid occurred. We suspected a postoperative bacterial infection and prescribed topical (Moxifloxacin, Cefmenoxime) and systemic (Gatifloxacin 30 mg/day) antibacterial therapy. Three months after the last operation, bestcorrected visual acuity was 2/200 in her right eye, and intraocular pressure was 21 mm Hg. Her right upper eyelid swelling did not respond to the antibiotic administration, showing persistent erythema and ptosis ( fig. 1a ). Silicone oil-like material was recognized under the upper bulbar conjunctiva. We confirmed that the silicone oil in the vitreous cavity had decreased by 70%. We thus speculated that the silicone oil had leaked from the vitreous cavity and migrated into the subconjunctival space and the upper eyelid. Magnetic resonance imaging revealed fluid in the upper palpebral tissues, suggesting edema or inflammation ( fig.  2) .
We suspected that silicone oil was present in the eyelid. We incised her right upper eyelid skin near the eyelid margin and confirmed that there was silicone oil in the palpebral tissues. We performed surgery to remove the silicone oil from the vitreous cavity. We incised the bulbar conjunctiva 360 degrees parallel to the limbus, and confirmed silicone oil leakage from the vitreous cavity through the scleral button hole of the encircling suture at the inferior quadrant. Postoperatively, the right upper eyelid swelling decreased ( fig. 1b) . However, as her ptosis did not improve, plastic surgery was performed on the right upper lid. During this cosmetic procedure, edema of all layers of the eyelid as well as granulomatous changes in the subcutaneous fat and fibrous changes in the orbicularis oculi muscle were recognized. After the plastic surgery, the right upper lid abnormality resolved ( fig. 1c) . Histopathologically, infiltrations of numerous macrophages containing several clear vacuoles of various sizes, consistent with silicone deposits, were observed in the dermis and subcutaneous fat ( fig. 3 ).
Discussion
Our findings indicated that silicone oil had leaked out of the vitreous cavity and migrated into the subconjunctival space and the upper eyelid. We suggest that the silicone oil initially leaked into the subretinal space through the iatrogenic retinal break. This was followed by silicone oil leakage into the peribulbar space through the perforation site of the scleral suture. Finally, the silicone oil migrated from the peribulbar space into the subconjunctival space and the upper eyelid. There was no apparent evidence of a continuous path from the peribulbar space near the scleral button hole of the encircling suture to the upper eyelid. However, after silicone oil removal, this patient underwent corrective a plastic surgery for ptosis of the right upper eyelid. During this procedure, edema of all layers of the eyelid, with granulomatous changes of subcutaneous fat and fibrous changes of the orbicularis oculi muscle were recognized. Therefore, we speculated that silicone oil had migrated through all layers of the eyelid.
Like all three previously reported cases, our patient showed upper eyelid swelling and ptosis [12, 13] . The Lockwood ligament (i.e., thickened lower part of the Tenon capsule) might act as a diaphragm between the peribulbar space and the lower eyelid [14] , preventing silicone oil from migrating to the lower eyelid.
There are several reports describing silicone oil migrating out of the eye under various conditions [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Srinivascan et al. [4] described silicone oil leakage through the scleral entry site of a vitrectomy. In the case described by Quintyn et al. [12] , silicone oil migrated through a transscleral subretinal drainage site. The presence of postoperative ocular hypertension contributed to this complication in two cases. Our present patient had silicone oil leakage from the vitreous cavity into the palpebral tissues, and her upper eyelid showed swelling, erythema and ptosis. The silicone oil then triggered granulation of palpebral tissues. Silicone oil is known to cause only minor inflammatory reactions. However, it can reportedly trigger tissue granulation in cases with silicone oil leakage from the vitreous cavity [4, 7, 12, 13] . We assumed that medical grade silicone oil might have exerted toxic effects leading to a silicone-induced inflammatory reaction, thereby producing palpebral tissue granulation in our present case. Thus, we recommend that in cases with swelling of the eyelid and decreased silicon oil in the vitreous cavity after undergoing silicone oil tamponade, clinicians consider the complication of silicone oil leakage from the vitreous cavity.
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